PATENT 

Express Mail No. EL110672247US 



TOWABLE WHEELED-BACKPACK 

Background of the Invention 
(1) Field of the Invention 

This invention pertains to the field of backpacks of 
the type that can be worn on a person's back or over a 
person's shoulder. More particularly, this invention 
5 pertains to a wheeled-backpack having a unique, non-rigid 
or flexible connection between a rigid wheeled base of 
the backpack and a supporting backing sheet of the 
backpack that rests against a person's back when worn. 
The flexible connection allows the base and backing sheet 

10 to move relative to each other as the backpack wearer's 
upper body moves, enabling 'the backpack to be more 
comfortably worn. Additionally, a unique curved 
extendable towing member is utilized that follows the 
curvature of the backpack wearer's back to further 

15 enhance the comfort of wearing the backpack. 
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(2) Background of the Invention 

It is common for many varieties of baggage to be 
equipped with wheels that enable the baggage to be towed 
by persons when traveling. A typical towable piece of 
5 baggage generally includes a pair of wheels and an 
extendable towing member connected to the piece of 
baggage . 

A typical wheeled-suitcase, for example, has wheels 
that are only a few inches in diameter. The wheels are 

10 usually mounted spaced apart on an edge of the suitcase 
where they can support the suitcase above the ground when 
the suitcase is tilted and towed. Although some suitcase 
have retractable wheels and some have casters, most 
suitcases have wheels that are fixed in a single 

15 orientation relative to an edge of the suitcase. 

It is also common for the wheels of such towable 
baggage to be mounted to a rigid base of the piece of 
baggage. The rigid base has sufficient stiffness to 
support the wheels in their fixed orientation and to 

20 support the weight of the piece of baggage and its 
contents when being towed. In the case of a rigid 
wheeled-suitcase having a shell made of plastic, 
aluminum, or other generally stiff material, the rigid 
base is often merely a portion of the suitcase exterior. 

25 Conversely, baggage made mostly of canvas, nylon, 

leather, or other flexible materials generally utilize 
some form of stiffening frame or rigid base adjacent the 
exterior of the baggage for supporting the weight and 
holding the wheels in their fixed orientation. 

30 As mentioned above, a wheeled pieced of baggage also 

commonly includes some form of towing member with a 
towing handle that is extendable from the piece of 
baggage. Extension of the towing member allows the piece 
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of baggage to be pulled behind a person without coming 
into contact with the person's legs and feet as the piece 
of baggage is being towed. 

In many cases, a wheeled piece of baggage has an 

5 extendable towing member comprised of a pair of parallel 
telescoping poles bridged by the towing handle. The 
poles slide into separate vertically oriented tubular 
receptacles rigidly attached to an interior compartment 
of the piece of the baggage. In such a configuration, 

10 the towing member least interferes with the internal 

compartment of the piece of baggage and is generally not 
visible from the exterior of the piece of baggage when 
stowed or retracted. Other types of baggage utilize 
single-pole telescoping tow members that extend and 

15 retract from a single tubular receptacle that is 

centrally positioned between the wheels of the piece of 
baggage . 

Yet other types of baggage utilize non-telescoping 
extendable towing members such as bars or poles that are 

20 hinged to the piece of baggage. Typically, such pieces 
of baggage have some form of clasp that holds the towing 
member against a side of the piece of baggage when the 
baggage is not being towed and that releases the towing 
member when desired to allow the towing member to pivot 

25 upwardly into an extended position. Such towing members 
can also usually be locked into a particular extended 
position. 

Providing baggage such as overnight luggage or 
suitcases with wheels has increased in popularity and 
30 their convenience has been appreciated to the extent that 
recently, wheels have begun being provided on other types 
of baggage such as backpacks. However, most backpacks 
have merely been provided with the same type of wheeled 
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towing systems commonly utilized with conventional 
baggage as described above. Prior art wheeled-backpacks 
provided with conventional towing systems suffer from 
disadvantages due to their different design and 

5 construction from that of other types of baggage such as 
suitcases, and due to their commonly being worn on the 
back of the user unlike other types of baggage. 

One such disadvantage is that, unlike suitcases, it 
is desirable that a backpack be able to flex, especially 

10 on the portion of the backpack that rests against a 
person's back when being worn. This is because, as a 
person walks, the person's shoulders rotate relative to 
his or her hips, thereby causing his or her back to 
twist. Like wheeled-suitcases, conventional wheeled- 

15 backpacks typically have an extendable towing member 
rigidly attached to the base of the backpack. This is 
because it was generally thought in the art that the 
towing member must be rigidly attached to the base of the 
piece of baggage to effectively be used to tilt and tow 

20 the piece of baggage along the ground. However, the 
rigid construction of prior art wheeled-backpacks is 
disadvantaged in that, as a person walks while wearing 
such a backpack, portions of the backpack are unable to 
maintain contact against the person's back and thereby 

25 cause discomfort as they intermittently contact the 

person's back. Additionally, as a wearer climbs stairs 
or leans to one side such as when reaching down to pick 
up another item, one of the wearer's shoulders is 
momentarily closer to the wearer's hips than the other. 

30 In this situation, depending upon the particular 

configuration of the backpack, either the bottom or the 
top of the backpack will slide from side to side causing 
additional discomfort. These aspects of prior art 
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wheeled-backpacks cause such backpacks to feel more like 
strapped on suitcases rather than conventional non- 
wheeled-backpacks which are soft sided and much more 
comfortable. 

5 In addition to the disadvantages in comfort, the 

rigid construction of prior art wheeled-backpacks also 
suffers from structural disadvantages. Unlike suitcases 
that typically have a rigid rectangular frame or shell 
for maintaining the shape of the suitcase which also is 

10 used to adequately support the towing member, prior art 
wheeled-backpacks generally lack such a support. Thus, 
the towing member of a prior art wheeled-backpack is 
typically supported by the rigid base of the backpack on 
which the wheels are mounted. In this configuration, the 

15 towing member acts as a leverage arm creating large 

stresses at the union between the towing member and the 
base even during normal towing. Additional stresses are 
generated when the wheels of such a backpack attempt to 
move independently of the towing member, such as when one 

20 wheel encounters an obstruction when the backpack is 
being towed. In such a situation, one of the wheels 
typically rides over the obstruction while lifting the 
other wheel above the ground, thereby causing torsional 
loading of the towing member. To withstand these loads, 

25 the base of the towing member of a typical prior art 

backpack is made substantially strong and durable, which 
limits the materials that ma'y used to construct the 
backpack and which influences the weight of the backpack. 
Yet another disadvantage associated with any type of 

30 wheeled baggage having a rigid construction is that they 
are prone to tipping over when being towed around 
corners. This tendency to tip is due to the towing 
member functioning as a lever arm which causes a large 
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torque to act upon the baggage when even small forces are 
applied to the towing handle. 
Summary of the Invention 

The towable wheeled backpack of the invention 
5 overcomes the disadvantages associated with prior art 
wheeled-backpacks by providing a towing system uniquely 
adapted for use with backpacks. The towing system allows 
a wheel-backpack to flexibly conform to a person's 
twisting back when being worn, while still maintaining 
10 the structural integrity needed to tow the backpack if 
desired. Thus, the towing system of the invention 
greatly improves the comfort of wearing a wheeled- 
backpack and actually improves the towability of wheeled- 
backpacks . 

15 In general, the invention comprises several elements 

in common with prior art wheeled-backpacks such as 
shoulder straps, a waist strap, wheels, and an extendable 
towing member. Unlike prior art backpacks however, the 
preferred embodiment of the invention utilizes novel 

20 constructions of the common elements and several 
additional novel features. 

The preferred embodiment of the wheeled-backpack of 
the invention comprises a pivotal connection between a 
rigid base portion of the backpack and an extendable 

25 towing member upon which an internal supporting backing 
sheet is attached. The pivotal connection allows the 
backing sheet to twist relative to the base as a person's 
shoulders twist relative to his or her hips when the 
backpack is being worn. This eliminates the discomfort 

30 experienced using prior art wheeled-backpacks having a 
back fixed relative to the base. Additionally, the 
pivotal connection reduces the torsional forces acting on 
the towing member by allowing the wheels of the backpack 
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to move relative to the towing member and "step" over 
obstructions when the backpack is being towed. The pivot 
connection also reduces unintentional tipping of the 
backpack due to sudden forces acting on the towing 
5 member, thereby improving the towability of the back pack 
while reducing the size and weight of the towing member. 

The wheeled-backpack of the preferred embodiment 
also utilizes a curved single-pole telescoping towing 
member. The curvature of the towing member follows the 
10 contour of the backing sheet which is curved similar to 
that of a wearer's back rather than being flat or planar 
as prior art wheeled-backpacks. Additionally, the 
curvature of the towing member allows the tow handle to 
extend upwardly and forward of the backpack where it is 
15 in an optimum position for towing the backpack. 

While the principal advantages and features of the 
present invention have been described above, a more 
complete and thorough understanding of the invention may 
be attained by referring to the drawings and detailed 
20 description of the embodiments which follow. 
Brief Description of the Drawings 

Figure 1 is an isometric view of the preferred 
embodiment of the invention showing the backpack with the 
towing member in a fully extended position. 
25 Figure 2 is an exploded assembly view of the 

structural components of the preferred embodiment of the 
invention. 

Figure 3 is an assembly view of the structural 
components of the preferred embodiment of the invention 
30 shown without the flexible outer pack portion of the 
backpack. 

Figure 4 is an isometric assembly view of the 
preferred embodiment of the invention showing the 
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placement of the structural components relative to the 
pack portion of the backpack. 

Reference characters in the written specification 
indicate corresponding parts throughout the several views 
of the drawings. 

Detailed Description of the Invention 

The preferred embodiment of the wheeled-backpack 10 
of the invention is shown in Figure 1 and, like typical 
backpacks, comprises a pack portion 12 with an opposite 
front 14 and back 16, opposite top 18 and bottom 20, and 
opposite left 22 and right 24 sides. The pack portion 12 
of the wheeled-backpack 10 is formed of a woven nylon 
material or other suitable flexible material and has at 
least one accessible storage compartment 26, as shown in 
Figure 4, for storing various items to be carried within 
the backpack. Additionally, like prior art backpacks in 
general, the wheeled-backpack has a pair of shoulder 
straps (not shown) and, optionally, a waist strap (not 
shown) for supporting the wheeled-backpack on a wearer's 
back. When not being worn, a closeable shroud 28 on the 
front 14 of the pack portion 12 conceals the shoulder 
straps and waist strap therebehind, as shown in Figure 1, 
so that the straps will not drag along the ground or 
become snagged on other items when the wheeled-backpack 

10 is being towed. 

The towing system 30 of the preferred embodiment of 
the wheeled-backpack 10 is largely concealed within the 
pack portion 12. For purposes of describing the 
invention, the various components of the towing system 30 
are shown without the pack portion 12 in Figures 2 and 3. 
Figure 2 shows the components in an exploded isometric 
view and Figure 3 shows the components in an isometric 
assembly view. In general, the towing system 30 of the 
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wheeled-backpack 10 comprises a pair of wheels 32 mounted 
to a rigid base 34, an extendable towing member 36, and a 
backing sheet 38. 

In the wheeled-backpack 10 of the preferred 
5 embodiment, the wheels 32 of the towing system 30 are 
made of plastic and are pivotally attached to the rigid 
base 34 on a pair of axially aligned wheel mounts 40 
formed within wheel wells 42 on opposite sides of the 
rigid base. The rigid base 34 is preferably formed as a 
10 single monolithic piece of polymeric or acetate resin. 
The base 34 has a bottom portion 44 which is reinforced 
by a generally vertical portion 4 6 and the pair of wheel 
wells 42 that provide suitable stiffness for supporting 
the weight of the items stowed in the storage compartment 
15 26 of the pack portion 12 and hold the wheels 32 in 

alignment when the wheeled-backpack 10 is being towed. A 
protrusion 48 from the vertical portion 4 6 of the rigid 
base 34 is positioned centrally between the wheel wells 
42. The protrusion 48 has a semi-spherical indentation 
20 50 that forms one half of a socket portion of a ball-and- 
socket joint used to connect the rigid base to the towing 
member 36 as discussed below. 

The extendable towing member 36 of the wheeled- 
backpack 10 is a single-pole curved telescoping member 
25 comprised of a tubular non-extendable portion 52 and 

preferably two tubular extendable portions 54. The non- 
extendable portion 52 and tlie extendable portions 54 of 
the towing member 36 are preferably made of metal to 
provide adequate strength and wear properties to the 
30 towing member. The non-extendable portion 52 and 

extendable portions 54 are slidably engaged with one 
another in a telescoping manner to extend and retract a 
tow handle 56 from the wheeled-backpack 10. The non- 
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extendable portion 52 of the towing member 36 has an oval 
cross-section and is arched along its length to partially 
conform to the curvature of a person's back. The 
extendable portions 54 of the towing member 36 have a 

5 similar cross-section to that of the non-extendable 

portion 52 and are also curved such that the extendable 
portions of the towing member can be selectively 
retracted within the non-extendable portion of the towing 
member or, alternately, extended partially outward from 

10 the top end 58 of the non-extendable portion as desired. 
The curvature of the towing member 36 allows the tow 
handle 56, which is attached to a free end of one of the 
extendable portions 54 of the towing member, to be 
extended upwardly and forwardly of the wheeled-backpack 

15 10 along a curved path until reaching a fully extended 

position as shown in Figure 1. The oval cross-section of 
the non-extendable and extendable portions 52, 54 of the 
towing member 36, in addition to the curvature thereof, 
prevents the extendable portions from twisting relative 

20 to each other as well as relative to the non-extendable 
portion of the towing member. 

A ball fitting 60, preferably made of plastic, is 
attached to the bottom end of the non-extendable portion 
52 of the towing member 36. The ball fitting 60 has a 

25 spherical exterior dimensioned slightly smaller than the 
semi-spherical indentation 50 formed in the protrusion 4 8 
of the rigid base 34. During assembly of the towing 
system 30, the ball fitting 60 is positioned against the 
semi-spherical indentation 50 of the rigid base 34 and a 

30 separate retaining member 62 is then attached to the 

rigid base for securing the towing member 36 to the rigid 
base. The retaining member 62 has a semi-spherical 
indentation 64 that, combined with the semi-spherical 
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indentation 50 of rigid base 34, forms the socket portion 
of the ball- and-socket joint which connects the towing 
member to the base and allows the towing member 36 to 
pivot and twist relative to the rigid base, 
5 The backing sheet 38 used in the preferred 

embodiment of the wheeled-backpack 10 is a thin sheet of 
high density foam or other similar resiliently flexible 
material. The backing sheet 38 is positioned inside the 
pack portion 12 between the non-extendable portion 52 of 
10 the towing member 36 and the front 14 of the pack portion 
where it functions as a cushion and prevents a wearer of 
the backpack from feeling the towing member against his 
or her back. The backing sheet 38 is preferably sewn to 
the front 14 of the pack portion 12 along opposite edges 
15 66 of the backing sheet, while the bottom edge 68 of the 
backing sheet is preferably left unattached. 
Additionally, a top portion 70 of the backing sheet is 
angled relative to the remainder of the backing sheet and 
lays adjacent the top 18 of the pack portion 12. The 
20 backing sheet top portion 70 has an opening 72 configured 
to allow passage of the towing member 36 therethrough as 
is discussed below. 

A channel member 74, preferably made of material 
identical to that of the backing sheet 38, is used to 
25 attach the backing sheet to the towing member 36 by 

forminq a sleeve around the non-extendable portion 52 of 
the towing member. The charinel member 7 4 is preferably 
sewn along its perimeter to the backing sheet 38. The 
channel member 74 is formed with a channel portion 76 
30 that is only slightly larger in cross-section than is the 
non-extendable portion 52 of the towing member 36. When 
attached to the backing sheet 38, the channel member 
holds the backing sheet against the curvature of the 
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towing member to provide the backing sheet with a similar 
curvature. This configuration allows the backing sheet 
38 to twist and slide vertically relative to the towing 
member 36, within the limitations of the pack portion 12 
5 and the connection of the top 70 of the backing sheet 38 
to the towing member 36. 

In addition to the main components of the towing 
system 30 described above, the preferred embodiment of 
the wheeled-backpack 10 utilizes several other components 
.10 to attach the towing system to the pack portion 12. One 
such component is a lower sheet 78 that is preferably 
made of material identical to that of the backing sheet 
38. The lower sheet 78 is molded to generally conform to 
the shape of the rigid base 34 of the towing system 30. 
15 The lower sheet 78 is sewn to the inside of the pack 
portion 12 adjacent the bottom 20 of the pack portion 
where it separates the rigid base 34 from the pack 
portion. in this position, the lower sheet 7 8 provides a 
cushion between the rigid base 34 of the towing system 30 
20 and a wearer's back when the wheeled-backpack 10 is being 
worn and also prevents the pack portion 12 of the 
wheeled-backpack from abrading against the rigid base. 

The backpack also comprises a pair of identical hub 
plates 80 that are preferably made of material identical 
25 to that of the rigid base 34. The hub plates 80 each 
have an opening 82 dimensioned to allow passage of the 
wheel mounts 40 of the rigid base 34 therethrough. The 
hub plates are attached by threaded fasteners 84 to the 
wheel wells 42 of the rigid base 34 from the exterior of 
30 the pack portion 12. Thus, the hub plates 80 and the 
rigid base 34 "sandwich" the pack portion 12 and lower 
sheet 7 8 therebetween to attach the rigid base to the 
pack portion while avoiding creating any areas on the 
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material of the pack that would wear quickly due to their 
attachment to the base. Additionally, the hub plates 80 
also act to hold the bottom 20 and sides 22, 24 of the 
pack portion 12 tight against the wheel .wells 42 to 
5 prevent the pack portion from interfering with the 
rotation of the wheels 32, 

Interior 86 and exterior 88 sleeves further secure 
the towing member 36 to the pack portion 12. The 
exterior sleeve 88 has an opening 90 for passage of the 

10 towing member 36 therethrough and a cup shaped portion 92 
configured to receive the tow handle 56 therein when the 
towing member is in the retracted position. The interior 
socket 86 also has an opening 94 for passage of the 
towing member 36 therethrough and a cup portion 96 

15 configured to receive the cup shaped portion 92 of the 
exterior sleeve 88. The interior and exterior sleeves 
86, 88 are secured to each other by threaded fasteners 
with the pack portion 12 and the top 70 of the backing 
sheet 36 "sandwiched" therebetween and with the top end 

20 58 of the non-extendable portion 52 of the towing member 
36 positioned in the openings of each sleeve. Thus, like 
the hub plates 80, the interior and exterior sleeves 86, 
88 are configured to connect the top 18 of the pack 
portion 12 to the towing member 36 without creating any 

25 areas on the material of the pack that could potentially 
wear quickly due to their attachment to the sleeves. 

Once assembled as described above, the preferred 
embodiment of the wheel-backpack 10 can be worn by a 
person like a standard non-wheeled-backpack by opening 

30 the closeable shroud 28 and using the shoulder straps and 
waist strap therebehind. When so doing, the towing 
member 36 can be retracted with the tow handle 56 neatly 
positioned out of the way in the cup shaped 92 portion of 

36224382.doc 



14 



the exterior sleeve 88 at the top 18 of the pack portion 
12. Additionally, in this configuration, the closeable 
shroud 28 can be tucked away into a pocket (not shown) at 
the base of the front 14 of the pack portion 12. 
5 When being worn as described above, the 

configuration of the ball-and-socket joint between the 
rigid base 34 and the towing member 36 of the wheeled- 
backpack 10 allows the towing member to pivot in multiple 
planes relative to the rigid base, including rotation 
10 about a vertical axis. As a wearer walks or runs, the 
pivotal connection allows the rigid base 34 to tilt from 
side to side and to twist relative to the towing member 
36 and the backing sheet 38 such that the rigid base is 
able to move with the wearer's hips without causing the 
15 rest of the wheeled-backpack 10 to shift back and forth. 
Additionally, because the backing sheet 38 is free to 
rotate about the towing member 36 and because the towing 
member is free to pivot relative to the base 34, the 
upper portion of the wheeled-backpack 10 can twist 
20 relative to lower portion of the wheeled-backpack so as 
to maintain maximum contact against the person's back, 
thereby increasing the comfort of wearing the wheeled- 
backpack. 

When desired, the wheeled-backpack 10 can be removed 
25 from the wearer's back and towed along the ground by 

concealing the straps behind the closeable shroud 28 and 
extending the towing handle 56 from the cup shaped 
portion 92 of the exterior socket 88 as shown in Figure 
1 in this configuration, the front 14 of the pack 
30 portion 12 is tilted toward the ground with the wheeled- 
backpack 10 being supported above the ground by the 
wheels 32. The position of the tow handle 56 provided by 
the curved telescoping members 52, 54 allows a person to 

36224382.doc 



15 

tow the wheeled-backpack behind his or her self without 
risk of the wheeled-backpack 10 interfering with the 
person's legs as he or she walks. Additionally, the 
curvature of the towing member 36 also keeps the wheeled- 
5 backpack 10 more upright than would a towing member that 
extends straight upwards from the piece of baggage, 
resulting in a more preferable weight distribution toward 
the wheels 32 and away from the tow handle 56. 
Furthermore, the pivotal connection between the towing 

10 member 36 and the rigid base 34 reduces the bending 

moment that would otherwise be induced in a rigid non- 
pivotal joint between^ conventional towing member and 
rigid base as the wheeled-backpack 10 is rolled over 
obstructions. Finally, the "towability" of the wheeled- 

15 backpack 10 is improved over prior art wheeled-backpacks 
because the wheels 32 are allowed to "step over" 
obstructions independently without also tilting the 
entire pack portion 12 and because the wheeled-backpack 
is less likely to tip-over as side forces are applied to 

20 the tow handle 56 when towing the wheeled-backpack around 
a corner. 

It should be understood that in the wheeled-backpack 
10 of the preferred embodiment, the pivotal movement of 
the towing member 36 relative to rigid base 34 is 

25 ultimately limited by the configuration of the ball-and- 
socket joint and it should be apparent that at certain 
angles of pivot, the non-extendable portion 52 of the 
towing member 36 would engage the rigid base 34 or the 
retaining member 62 of the joint which would prevent 

30 further movement in a given direction. However, the 
wheeled-backpack 10 of the preferred embodiment is 
configured such that the pack portion 12 also acts to 
limit the permissible movement of the towing member 36 
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relative to the rigid base 34 by merely becoming taut and 
thereby carries most of the bending loads that must 
ultimately pass from the towing member to the rigid base. 
It should also be understood that, although the 
5 invention has been described above in reference to a 

specific embodiment, the invention is not limited to this 
embodiment and numerous alternative embodiments or 
changes to the preferred embodiment could be made as 
would be apparent to one of ordinary skill in the art 

10 without departing from the scope of the invention. For 
example, the connection between the non-extendable 
portion of the towing member and the rigid base could be 
a pin joint or even a rivet that allows the towing member 
to pivot in only one plane relative to the rigid base 

15 portion. In another alternative embodiment, the towing 
member could simply be attached to the baggage without 
directly engaging a base portion. In such a 
configuration, the backpack itself would act as a pivotal 
connection. In yet another alternative embodiment, the 

20 rigid base portion could have a completely different 
shape or even be eliminated altogether while still 
allowing the towing member to pivot relative to the 
wheels. Yet another embodiment could utilize more than a 
single telescoping member and such towing members need 

25 not be curved nor telescoping. 

Thus it should be clear^ that modifications and 
variations could be made without departing, from the scope 
of the invention which should be considered as being 
limited only by the scope of the following claims and 

30 their legal equivalents. 
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